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(54) STARTING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the starting 
process of an internal combustion engine in a simple 
structure. 

SOLUTION: This starting device has a starter motor 1 1 
for an internal combustion engine. The driving shaft 13 of 
the starter motor 1 1 is operating connected to a follower 
element to be a part of an over-running clutch with pinion 
through a planetary gear transmission device 15. A solar 
gear of the planetary gear transmission device 15 is 
operating connected to a ring gear 29 through a 
planetary gear 28. The ring gear 29 is supported in a 
free wheel ring to lock against the starting rotation 
direction, and the free wheel ring itself is provided in the 
casing 10 of the starting device in the fixed condition. 

The ring gear can be combined to a planetary gear support body 25 in a friction engaging 
condition depending on the rotation frequency, through a fly weight 45 supported rotatable to 
the planetary gear support body 25, and it can release the locking of a free wheel in the 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Are the starting system equipped with the starter motor (1 1) for an internal combustion 
engine, and the gear with which the driving shaft (13) of a starter motor has been received in casing of 
starting system is minded. Operation connection is made at the taking child (19) in whom shaft- 
orientations sliding is possible. This taking child Some of starting pinions (24) meshed with an internal 
combustion engine's **** by a taking child's shaft-orientations sliding and clutches equipped with the 
freewheel (18) are accomplished. Said gear is formed as an epicyclic gear gear (15). The sun gear (14) It 
is arranged at the side which faced the starting pinion (24) of a driving shaft (13). And bearing of the 
epicyclic gear (28) which meshes with a ring wheel (29) is carried out to the pin arranged at the 
epicyclic gear base material (25) pivotable. In the thing of the format in which forms the edge where this 
epicyclic gear base material faced the starter motor (1 1) of a driven shaft (12), and this edge is carrying 
out operation association with the taking child (19) through the helical spline Starting system for an 
internal combustion engine with which said ring wheel (29) is characterized by the pivotable thing to 
casing (10) through the freewheel (30, 37, 38) which can be locked. 

[Claim 2] The ring wheel (29) is arranged on the outside in the freewheel ring (30) which cannot be 
rotated, and a starting hand of cut is resisted through a lock means (37 38), and it is the starting system 
according to claim 1 which can be locked in a freewheel ring. 

[Claim 3] Starting system according to claim 1 or 2 which can be dissociated with the spring (50) which 
the flyweight (45) which can circle is attached in the epicyclic gear base material (25), can contact the 
inside of the taking side (43) formed in the ring wheel (29) so that the external surface (49) which 
curved partially at least may extend toward a starting pinion (24), and acts on each flyweight. 
[Claim 4] Starting system given [ to claims 1-3 ] in any 1 term with which at least one pin-like lobe (32) 
fixed to casing is engaged in notching (34) formed in the freewheel ring (30) around a freewheel ring 
(30). 

[Claim 5] Starting system given [ to claims 1-4 ] in any 1 term with which the freewheel roller (37) 
which at least one long and slender notching (36) which it is narrowed in the hoop direction and opened 
toward the ring wheel (29) as a stop means is formed in the inner circumference of a freewheel ring (30), 
and the load is carried out with the spring into this notching, and contacts the outside of a ring wheel is 
arranged. 

[Claim 6] Starting system given [ to claims 1-5 ] in any 1 term with which two or more through tubes 
(41) of the shaft orientations prolonged on 1 radius are arranged in the freewheel ring (30), and the anti- 
tension support (42) which holds a casing part collectively is inserted with play into these through tubes. 

[Claim 7] A pin-like lobe (32) is the starting system according to claim 4 which has been arranged in 
notching (34) of a freewheel ring (30) and which is being advantageously engaged in the buffer element 
(33) of u typeface. 

[Claim 8] Two or more flyweight (57) which can circle to an epicyclic gear base material (25) is 
arranged. According to the taking side (64 65) where spacing of shaft orientations is set to each 
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flyweight, two taking projections (58) which counter mutually and are located are formed in it, and these 
taking projections are prolonged aslant outward Starting system according to claim 1 or 2 with which 
the clearance (63) expanded gradually is formed and the sloping taking side (61 62) which collaborates 
with the clearance between parentheses is formed in the ring wheel (60). 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is the starting system equipped with the starter motor for an 
internal combustion engine, and the gear with which the driving shaft of a starter motor has been 
received in casing of starting system is minded. Are making operation connection at the taking child in 
whom shaft-orientations sliding is possible, and this taking child has accomplished some clutches 
equipped with the starting pinion meshed with an internal combustion engine's **** by a taking child's 
shaft-orientations sliding, and the freewheel. Said gear is formed as an epicyclic gear gear. The sun gear 
The epicyclic gear which is arranged at the side which faced the starting pinion of a driving shaft, and 
meshes with a ring wheel Bearing is carried out to the pin arranged at the epicyclic gear base material 
pivotable, the edge where this epicyclic gear base material faced the starter motor of a driven shaft is 
formed, and it is related with the thing of the format in which this edge is carrying out operation 
association with the taking child through the helical spline. 
[0002] 

[Description of the Prior Art] It is formed as an epicyclic gear gear which a gear is received by the 
spring elastic target in this kind of starting system, is generally received in casing in the hoop direction, 
and was equipped with the ring wheel which is immobilization in shaft orientations. A sun gear is driven 
by the starter motor and decelerated with an epicyclic gear gear by the transfer to a starting pinion. This 
is required also in order to acquire torque with the high starting pinion for a starting rotation drive of an 
internal combustion engine in the early stages of a starting process. 

[0003] The starter with a gear for a passenger car carries the starter motor often equipped with the 
permanent magnet. This starter has the comparatively low idling engine speed, and, in short, in many 
cases, the exchange at the time of high rotation of the internal combustion engine by this starter will be 
ended at an early stage remarkably. 
[0004] 

[Problem(s) to be Solved by the Invention] It is in it shortening the starting process of the first stage for 
an internal combustion engine with a comparatively easy means, as the technical problem of this 
invention makes the direct drive of the starting pinion by the starter motor produce by taking of the ring 
wheel after a predetermined rotational frequency that this fault should be eliminated, and enabling it to 
support high rotation after that. 
[0005] 

[Means for Solving the Problem] According to this invention, the above-mentioned technical problem is 
solved by the pivotable thing to casing through the freewheel which a ring wheel can lock, as indicated 
to claim 1 . 
[0006] 

[Effect of the Invention] According to this invention, the starting process in early stages of an internal 

combustion engine is shortened with an easy means, and high rotation is supported after that. 

[0007] The advantage of others of this invention is acquired from the configuration of a publication by 
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other claims. 
[0008] 

[Embodiment of the Invention] Next, this invention is explained to a detail per example of illustration. 
[0009] if it depends by drawing 4 from drawing 1 , in the 1st example of this invention, the electric 
starter motor 1 1 will attach in the casing 10 of starting system — having —****-- that driving shaft 13 — 
a starter motor — the increase near the near edge of reverse -- a diameter — having --**** — this -- an 
increase — a diameter — the sun gear of an epicyclic gear gear is formed. Bearing of the edge 16 
following this of a driving shaft is carried out into the sac hole 17 of a driven shaft 12. The intermediate 
bearing 20 is arranged in this field at casing 10, and the bearing part for a driven shaft 12 is established 
in this intermediate bearing. The driven shaft 12 has the **** external gear in that perimeter, and, in this 
****** external gear, that of the taking child 19 has collaborated with ********** taking child 19 
further usually passed and has the clutch 18. Another bearing part 22 for the taking child 19 is 
established in the bearing flange 23 arranged at casing 10. The starting pinion 24 is formed in the edge 
projected from the taking child's 19 bearing flange 23, and this starting pinion can be meshed with **** 
by which the internal combustion engine which should be started by migration of the taking child's 19 
shaft orientations is not illustrated. 

[0010] The edge facing the starter motor 1 1 of a driven shaft 12 has the limb of the shape of a flange 
which forms the epicyclic gear base material 25, three pins are being fixed to this epicyclic gear base 
material at uniform spacing, one epicyclic gear 28 is attached in those pins, respectively, and these 
epicyclic gears mesh with the ring wheel 29. Bearing of the ring wheel is carried out into the freewheel 
ring 30 pivotable, rotation impossible is elastically fixed in this casing near the open end of casing 10, 
the freewheel ring itself is located in a line an intermediate bearing 20 and directly, and it is arranged. 
[001 1] Two or more pin-like lobes 32 projected toward the epicyclic gear gear 1 5 by shaft orientations 
are arranged at the periphery of an intermediate bearing 20, and these pin-like lobes are surrounded by u 
typeface by the shock absorbing rubber 33 arranged in the notching 34 of the outside of the freewheel 
ring 30. The freewheel roller 37 by which the load was carried out with the spring 38 into the notching 
36 of longer shaft orientations is arranged at the inner circumference of the freewheel ring 30. Notching 
36 is equipped with the inclined plane 39 located in the outside which is narrowing this in the circulation 
direction so that a freewheel roller can be locked. The through tube 41 of the shaft orientations of two or 
more arc shapes is formed in the place of the center of the thickness of the freewheel ring 30, and the 
anti-tension support 42 to which the casing parts 10 and 23 are summarized is inserted into this through 
tube. The duty of this through tube 41 is to give some rotation nature to the freewheel ring 30. 
[0012] The annular flange 44 of the cylindrical shape projected toward the starting pinion 24 is formed 
in the ring wheel 29. The inside forms the taking side 43 for three flyweight 45. Such flyweight It is 
fixed to the pin 46 fixed in the hole 27 of the epicyclic gear base material 25 possible [ revolution ] so 
that it may be around distributed to homogeneity, and the epicyclic gear 28 is located among these holes 
27 for a pin 26. It has the external surface 49 which curved in 1 field, and flyweight contacts the taking 
side 43 in friction engagement at the predetermined rotational frequency of a driven shaft 12 according 
to this external surface, and flyweight 45 is returned with the spring 50 which acts on the very thing at a 
low rotational frequency, is revolved, and, in short, is removed from contact to a taking side. 
[0013] Incidentally, when this lever is operated to the taking child 19 with the starter relay 52 by the 
lever 51 which can circle at the time of a starting process, he can slide on shaft orientations by it. 
Explanation beyond this is omitted about this and only an operation of an epicyclic gear gear or 
flyweight is explained below at a detail. 

[0014] In order to start an internal combustion engine, it is required for the place whose high torque is 
the starting pinion 24. Since it has only slight torque although the starter motor 1 1 has a high rotational 
frequency at first however, the rotational frequency of the starting pinion 24 is decreased only to the 
transmissibility of an epicyclic gear gear, and only this transmissibility is increased to torque. A ring 
wheel 29 is fixed through the freewheel roller 37 with which the spring load of [ in the freewheel ring 
30 ] was carried out in that case. If transfer is eternally maintained with an epicyclic gear gear like 
before, the starting process in high rotation of an internal combustion engine is prolonged a little. So, in 
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the epicyclic gear gear 1 5 by this invention, it is the format of flyweight 45 resisting the force of a spring 
50 at the suitably high rotational frequency in a driven shaft 12, as a result the epicyclic gear base 
material 25 which can be specified beforehand, and it being revolved outward, and taking a ring wheel 
to the hand of cut of the starting pinion 24 in contact with the taking side 43 of a ring wheel 29 
according to the curved field 49, and transfer can be changed by rotation of a ring wheel 29. 1 hear that 
what should be further explained for this has the same hand of cut of a sun gear and a driven shaft 1 2, 
and it has it. In that case, although it is going to rotate a ring wheel 29 to hard flow, fixed maintenance is 
carried out by the force FR of acting to the freewheel roller 37 (see drawing 3 about this), and the 
freewheel ring 30 is elastically fixed by shock absorbing rubber 33 through the pin-like lobe 32 of an 
intermediate bearing 20 in that case. The hand of cut of the gearing of the epicyclic gear gear 15 is 
shown to drawing 3 by the arrow head. Although a transfer ratio i= 1 is set up and a high rotational 
frequency is set as the starting pinion 24 with small torque in short when the epicyclic gear base material 
25, a sun gear 14, and a ring wheel 29 are combined by flyweight 45 fixed, this begins and is significant 
at the time of high rotation of an internal combustion engine. 

[0015] As already explained briefly, the controlling factor for the change of transfer of an epicyclic gear 
gear is the centrifugal force Fc produced in flyweight 45 with the driven shaft 12. This makes a ring 
wheel drive at the rotational frequency of suitable height. The roller freewheel 30 resists clockwise at 
the time of starting rotation of an internal combustion engine, and locks rotation of a ring wheel. 
However, the roller freewheel 30 is opened as soon as a ring wheel 29 is combined with a sun gear 14 by 
flyweight 45 at the time of high rotation of an internal combustion engine. Consequently, compaction of 
starting time amount arises by accelerating an internal combustion engine's crankshaft remarkably by 
changing to high rotation as a result of rotation of it of the transfer to the starting pinion 24 from the 
starter motor 1 1 of a ring wheel 29. The hand of cut in an epicyclic gear gear (a sun gear, ring wheel) 
****s in the starter motor rotation direction. 

[0016] Only the flyweight shown with the sign 57 in this case is formed in another format, as for such 
flyweight, it also has the taking projection 58 on that outside, this taking projection has collaborated 
with the taking side of a ring wheel in the 2nd example based on drawing 5 , drawing 6 , and drawing 7 , 
and the ring wheel is changed a little similarly, and it is shown by the sign 60. In this case, two taking 
sides 61 and 62 are formed in the outside of a ring wheel 60, these taking sides have extended outward 
in radial, and that flank inclined a little, and is prolonged, and faces mutually, and forms the clearance 
63. The projection 58 formed in u typeface of the flyweight 57 which equipped the lower part with the 
flanks 64 and 65 which inclined similarly is located, and, in short, the whole is formed like V-belt- 
transmission equipment in geometry. If flyweight 57 opens and circles at a suitable rotational frequency, 
a flank will collaborate mutually and very high adhesion force / perpendicular reaction FN will be 
acquired by this at the place of a flank. 
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[Drawing 7] 




[Drawing 2] 
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[Drawing 6] 




[Drawing 5] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 1/4/2006 



JP,2000-097140,A [DRAWINGS] 



Page 3 of 3 




[Translation done.] 



http ://www4. ipdl . ncipi .go.jp/cgi-bin/tran_web_cgi_ejj e 



1/4/2006 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 2000-097140 
(43)Date of publication of application : 04.04.2000 



(5 Dint CI. 


F02N 15/06 
F02N 15/02 




(21 Application number : 11-264345 


(71)Applicant : 


ROBERT BOSCH GMBH 


(22)Date of filing : 1 7.09.1 999 


(72)Inventor : 


RUEHLE WALTER 


(30)Priority 






Priority 98 19842913 Priority 
99 19927905 


18.09.1998 Priority 
18.06.1999 


DE 



(54) STARTING DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To reduce the starting process of an internal combustion 
engine in a simple structure. 

SOLUTION: This starting device has a starter motor 1 1 for an internal combustion 
engine. The driving shaft 13 of the starter motor 1 1 is operating connected to a follower 
element to be a part of an over-running clutch with pinion through a planetary gear 
transmission device 15. A solar gear of the planetary gear transmission device 15 is 
operating connected to a ring gear 29 through a planetary gear 28. The ring gear 29 is 
supported in a free wheel ring to lock against the starting rotation direction, and the free 
wheel ring itself is provided in the casing 10 of the starting device in the fixed condition. 
The ring gear can be combined to a planetary gear support body 25 in a friction engaging 
condition depending on the rotation frequency, through a fly weight 45 supported 
rotatable to the planetary gear support body 25, and it can release the locking of a free 
wheel in the starting rotating direction. 
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